N-formyl peptide receptors internalize but do not recycle in the absence of arrestins.
Arrestins mediate phosphorylation-dependent desensitization, internalization, and initiation of signaling cascades for the majority of G protein-coupled receptors (GPCRs). Many GPCRs undergo agonist-mediated internalization through arrestin-dependent mechanisms, wherein arrestin serves as an adapter between the receptor and endocytic proteins. To understand the role of arrestins in N-formyl peptide receptor (FPR) trafficking, we stably expressed the FPR in a mouse embryonic fibroblast cell line (MEF) that lacked endogenous arrestin 2 and arrestin 3 (arrestin-deficient). We compared FPR internalization and recycling kinetics in these cells to congenic wild type MEF cell lines. Internalization of the FPR was not altered in the absence of arrestins. Since the FPR remains associated with arrestins following internalization, we investigated whether the rate of FPR recycling was altered in arrestin-deficient cells. While the FPR was able to recycle in the wild type cells, receptor recycling was largely absent in the arrestin double knockout cells. Reconstitution of the arrestin-deficient line with either arrestin 2 or arrestin 3 restored receptor recycling. Confocal fluorescence microscopy studies demonstrated that in arrestin-deficient cells the FPR may become trapped in the perinuclear recycling compartment. These observations indicate that, although the FPR can internalize in the absence of arrestins, recycling of internalized receptors to the cell surface is prevented. Our results suggest a novel role for arrestins in the post-endocytic trafficking of GPCRs.